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WEARABLE DEVICE WITH INPUT AND
OUTPUT STRUCTURES

BACKGROUND

[0001] Personal video orimage displays are devices that are
used to display an image received from a source for viewing
by a single user. Such devices can be in the form of head-
mounted displays that are worn on the head of a user and
include one or more image sources over or in front of the
user’s eyes. Head-mounted displays can include an image
source positioned adjacent and associated with each eye of
the user or wearer and can be configured to present the same
image, viewable as a single two-dimensional image. Alterna-
tively, some such devices can be configured to present differ-
ent stereoscopic images that are interpreted by the viewer as
a single three-dimensional image. Regardless of the type of
image presented to the user, such devices are usually blacked-
out. That is, they almost entirely obstruct the wearer’s vision
outside of the screen or other image source included therein
so that the user can see nothing but the image presented by the
device’s display system.

[0002] Other personal image displays can be what is
referred to as a heads-up display, wherein the image is dis-
played on, in, or through a transparent display that superim-
pose the displayed image over a view of the surrounding
environment. These allow the user to view the image pre-
sented by the display simultaneously with their surroundings.
Such devices, however, can have many limitations, including
in their fit and comfort to their wearers as well as limited
functionality.

[0003] Both head-mounted and heads-up displays can be
connected to a video source that receives a video signal that
the device can read and convert into the image that they
present to the user. The video source can be received from a
portable device such as a video player, a portable media
player or computers. Some such display devices are also
configured to receive sound signals, which are delivered to
the user typically through incorporated headphones. The
functionality of these types of displays is, however, limited to
passive actions wherein the display simply receives informa-
tion from an external source and presents it to the wearer in
limited forms. Accordingly, further advances in wearable
devices including displays have been needed.

BRIEF SUMMARY

[0004] An embodiment of the present disclosure relates to
an electronic device including a frame configured to be worn
on the head of a user. The frame includes a bridge configured
to be supported on the nose of the user, and a brow portion
coupled to and extending away from the bridge to a first end
remote therefrom and configured to be positioned over a first
side of a brow of the user. The frame further includes a first
arm having a first end coupled to the first end of the brow
portion and extending to a free end. The first arm is configured
to be positioned over a first temple of the user with the free
end disposed near a first ear of the user. The device also
includes a generally transparent display affixed to the frame
and positioned adjacent the brow portion thereof and an input
device affixed to the frame and configured for receiving from
the user an input associated with a function. Information
related to the function is presentable on the display.

[0005] The brow portion of the frame can further extend
away from the bridge to a second end opposite the first end
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thereof and can be further configured to be positioned over a
second side of the brow of the user. The frame can further
including a second arm having a first end coupled to the
second end of the brow portion and extending to a free end
thereof. The second arm can be configured to be positioned
over a second temple of the user with the free end thereof
disposed near a second ear of the user.

[0006] The frame can include means for securing the dis-
play thereto configured such that display is moveable with
respect to the frame through rotation about an axis that
extends parallel to the first direction. Such means for securing
the display can further be configured such that the display is
moveable with respect to the frame through translation along
the axis. In an example, such means for securing can includes
a mounting portion of the frame affixed to the first brow
portion near the first arm. The mounting portion can include
apost, and the display is can be configured to receive the post
to rotatably affix the display to the frame. The housing can
also be configured to be movable in a transverse direction
along the post.

[0007] The generally transparent display can be a prism of
a transparent material configured to make an image projected
into a side of the prism visible at a surface of the prism that is
at a nonzero angle to the side of the prism. The projected
image can be viewable by a wearer of the device in conjunc-
tion with an external image viewable through the prism. The
prism can be mounted to the housing adjacent the first arm.
Such a housing can include an image source configured to
project the image into the side of the prism. The prism can be
mounted to the frame through attachment to the image source,
and the image source can be rotatably secured within the
housing. The brow portion of the frame can include a receiv-
ing portion configured to receive the housing to affix the
housing to the frame.

[0008] The input of the device can be a touch-sensitive
input device that is affixed to the frame such as by mounting
on the arm ofthe frame. The touch-sensitive input can include
a touch surface having a texture thereon. Further, the touch-
sensitive input can include multiple touch surfaces. Addition-
ally or alternatively, the input device can include a motion
sensor configured to detect a motion of the device that corre-
sponds to the input. The device can further include a camera
affixed to the frame and facing in a direction opposite the first
arm and generally perpendicular to the brow portion.

[0009] The device can further include an electronics hous-
ing containing control circuitry for the electronic device
affixed on a portion of the frame. The electronics housing can
be affixed on the free end of the first arm and can include a
portion that extends away from the arm and is configured to
extend around at least a portion of the ear of the user. Addi-
tionally or alternatively, the electronics housing can be con-
figured to enclose a battery to provide power the device.
[0010] Another embodiment of the present disclosure
relates to an electronic device having a frame configured to be
worn on the head of a user. The frame includes a bridge
configured to be supported on the nose of the user, a brow
portion coupled to and extending away from the bridge to a
first end remote therefrom and configured to be positioned
over a first side of a brow of the user, and a first arm having a
first end coupled to the first end of the brow portion and
extending to a free end. The first arm is configured to be
positioned over a first temple of the user with the free end
disposed near a first ear of the user. The bridge is adjustable
for selective positioning of the brow portion relative to an eye
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of'the user. The device further includes a generally transpar-
ent display and means for affixing the display to the frame
such that display is moveable with respect to the frame
through rotation about a first axis that extends parallel to the
first brow portion. The display also includes an input device
affixed to the frame and configured for receiving from the user
an input associated with a function, wherein information
related to the function is presentable on the display.

[0011] Another embodiment of the present disclosure
relates to an electronic device including a frame configured to
be worn on the head of a user, the frame including a bridge
configured to be supported on the nose of the user, a brow
portion coupled to and extending away from the bridge to a
first end remote therefrom and configured to be positioned
over a first side of a brow of the user, and a first arm having a
first end coupled to the first end of the brow portion and
extending to a free end. The first is configured to be positioned
over a first temple of the user with the free end disposed near
a first ear of the user. The device also includes a generally
transparent display affixed to the frame and positioned adja-
cent the brow portion thereof. An input device is affixed to the
frame and configured for receiving from the user an input
associated with a function, wherein information related to the
function is presentable on the display. An electronics housing
containing control circuitry for the electronic device is affixed
on the free end of the first arm and has a portion that extends
away from the arm and is configured to extend around at least
a portion of the ear of the user. The display and the input
device can exert a first weight force centered over a first side
of the ear of the user, and the electronics housing can be
positioned and configured to provide a balancing weight
against the first weight force that is centered over a second
side of the ear.

[0012] Another embodiment of the present disclosure
relates to an electronic device including a frame configured to
be worn on the head of a user. The frame has a bridge con-
figured to be supported on the nose of the user and a brow
portion having a body coupled to and extending away from
the bridge to a first end remote therefrom. The body of the
brow portion includes a flange along at least a portion thereof,
and the end includes a first wall substantially perpendicular to
the flange, the flange and the first wall together defining a
receiving portion. The brow portion is configured to be posi-
tioned over a first side of a brow of the user. A firstarm having
a first end is coupled to the first end of the brow portion and
extends to a free end. The first arm is configured to be posi-
tioned over a first temple of the user with the free end disposed
near a first ear of the user. The device further includes display
unit including a display housing and a generally transparent
display element. The display unit is affixed within the receiv-
ing portion of the brow portion. An input device is affixed to
the frame and configured for receiving from the user an input
associated with a function, wherein information related to the
function is presentable on the display element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 illustrates an example system for receiving,
transmitting, and displaying data;

[0014] FIG. 2 illustrates an alternate view of the system of
FIG. 1,
[0015] FIG.3A illustrates an example system for receiving,

transmitting, and displaying data;
[0016] FIG.3B illustrates an example system for receiving,
transmitting, and displaying data;
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[0017] FIG. 4 illustrates an example system for receiving,
transmitting, and displaying data;

[0018] FIG. 5 illustrates a wearable computing device;
[0019] FIG. 6 illustrates an alternate view of the device of
FIG. 5;

[0020] FIG. 7 is an exploded view of the device of FIG. 5

showing various components thereof;

[0021] FIG. 8 is an exploded view of the device of FIG. 5
showing various components thereof;

[0022] FIGS. 9A and 9B are schematic drawings illustrat-
ing aspects of the device of FIG. 5; and

[0023] FIG. 10 is a front view of the device of FIG. 5.
DETAILED DESCRIPTION
[0024] Embodiments of the present disclosure are

described herein with reference to the drawing figures. FIG. 1
illustrates an example system 100 for receiving, transmitting,
and displaying data. The system 100 is shown in the form of
awearable computing device. While FIG. 1 illustrates a head-
mounted device 102 as an example of a wearable computing
device, other types of wearable computing devices could
additionally or alternatively be used. As illustrated in FIG. 1,
the head-mounted device 102 comprises frame elements
including lens-frames 104, 106 and a center frame support
108, lens elements 110, 112, and extending side-arms 114,
116. The center frame support 108 and the extending side-
arms 114, 116 are configured to secure the head-mounted
device 102 to a user’s face via a user’s nose and ears, respec-
tively.

[0025] Each of the frame elements 104, 106, and 108 and
the extending side-arms 114, 116 may be formed of a solid
structure of plastic and/or metal, or may be formed of a
hollow structure of similar material so as to allow wiring and
component interconnects to be internally routed through the
head-mounted device 102. Other materials may be possible as
well.

[0026] One or more of each of the lens elements 110, 112
may be formed of any material that can suitably display a
projected image or graphic. Each of the lens elements 110,
112 may also be sufficiently transparent to allow a user to see
through the lens element. Combining these two features of the
lens elements may facilitate an augmented reality or heads-up
display where the projected image or graphic is superimposed
over a real-world view as perceived by the user through the
lens elements.

[0027] The extending side-arms 114, 116 may each be pro-
jections that extend away from the lens-frames 104, 106,
respectively, and may be positioned behind a user’s ears to
secure the head-mounted device 102 to the user. The extend-
ing side-arms 114, 116 may further secure the head-mounted
device 102 to the user by extending around a rear portion of
the user’s head. Additionally or alternatively, for example, the
system 100 may connect to or be affixed within a head-
mounted helmet structure. Other possibilities exist as well.
[0028] The system 100 may also include an on-board com-
puting system 118, a video camera 120, a sensor 122, and a
finger-operable touch pad 124. The on-board computing sys-
tem 118 is shown to be positioned on the extending side-arm
114 of the head-mounted device 102; however, the on-board
computing system 118 may be provided on other parts of the
head-mounted device 102 or may be positioned remote from
the head-mounted device 102 (e.g., the on-board computing
system 118 could be wire- or wirelessly-connected to the
head-mounted device 102). The on-board computing system
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118 may include a processor and memory, for example. The
on-board computing system 118 may be configured to receive
and analyze data from the video camera 120 and the finger-
operable touch pad 124 (and possibly from other sensory
devices, user interfaces, or both) and generate images for
output by the lens elements 110 and 112.

[0029] The video camera 120 is shown positioned on the
extending side-arm 114 of the head-mounted device 102;
however, the video camera 120 may be provided on other
parts of the head-mounted device 102. The video camera 120
may be configured to capture images at various resolutions or
at different frame rates. Many video cameras with a small
form-factor, such as those used in cell phones or webcams, for
example, may be incorporated into an example of the system
100.

[0030] Further, although FIG. 1 illustrates one video cam-
era 120, more video cameras may be used, and each may be
configured to capture the same view, or to capture different
views. For example, the video camera 120 may be forward
facing to capture at least a portion of the real-world view
perceived by the user. This forward facing image captured by
the video camera 120 may then be used to generate an aug-
mented reality where computer generated images appear to
interact with the real-world view perceived by the user.
[0031] The sensor 122 is shown on the extending side-arm
116 of the head-mounted device 102; however, the sensor 122
may be positioned on other parts of the head-mounted device
102. The sensor 122 may include one or more of a gyroscope
or an accelerometer, for example. Other sensing devices may
be included within, or in addition to, the sensor 122 or other
sensing functions may be performed by the sensor 122.
[0032] The finger-operable touch pad 124 is shown on the
extending side-arm 114 of the head-mounted device 102.
However, the finger-operable touch pad 124 may be posi-
tioned on other parts of the head-mounted device 102. Also,
more than one finger-operable touch pad may be present on
the head-mounted device 102. The finger-operable touch pad
124 may be used by a user to input commands. The finger-
operable touch pad 124 may sense at least one of a position
and a movement of a finger via capacitive sensing, resistance
sensing, or a surface acoustic wave process, among other
possibilities. The finger-operable touch pad 124 may be
capable of sensing finger movement in a direction parallel or
planar to the pad surface, in a direction normal to the pad
surface, or both, and may also be capable of sensing a level of
pressure applied to the pad surface. The finger-operable touch
pad 124 may be formed of one or more translucent or trans-
parent insulating layers and one or more translucent or trans-
parent conducting layers. Edges of the finger-operable touch
pad 124 may be formed to have a raised, indented, or rough-
ened 20 surface, so as to provide tactile feedback to a user
when the user’s finger reaches the edge, or other area, of the
finger-operable touch pad 124. If more than one finger-oper-
able touch pad is present, each finger-operable touch pad may
be operated independently, and may provide a different func-
tion.

[0033] FIG.2illustrates an alternate view ofthe system 100
illustrated in FIG. 1. As shown in FIG. 2, the lens elements
110, 112 may act as display elements. The head-mounted
device 102 may include a first projector 128 coupled to an
inside surface of the extending side-arm 116 and configured
to project a display 130 onto an inside surface of the lens
element 112. Additionally or alternatively, a second projector
132 may be coupled to an inside surface of the extending
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side-arm 114 and configured to project a display 134 onto an
inside surface of the lens element 110.

[0034] Thelenselements 110, 112 may act as a combiner in
a light projection system and may include a coating that
reflects the light projected onto them from the projectors 128,
132. In some embodiments, a reflective coating may not be
used (e.g., when the projectors 128, 132 are scanning laser
devices).

[0035] In alternative embodiments, other types of display
elements may also be used. For example, the lens elements
110, 112 themselves may include: a transparent or semi-
transparent matrix display, such as an electroluminescent dis-
play or a liquid crystal display, one or more waveguides for
delivering an image to the user’s eyes, or other optical ele-
ments capable of delivering an in focus near-to-eye image to
the user. A corresponding display driver may be disposed
within the frame elements 104, 106 for driving such a matrix
display. Alternatively or additionally, a laser or LED source
and scanning system could be used to draw a raster display
directly onto the retina of one or more of the user’s eyes.
Other possibilities exist as well.

[0036] FIG. 3A illustrates an example system 200 for
receiving, transmitting, and displaying data. The system 200
is shown in the form of a wearable computing device 202. The
wearable computing device 202 may include frame elements
and side-arms such as those described with respect to FIGS. 1
and 2. The wearable computing device 202 may additionally
include an on-board computing system 204 and a video cam-
era 206, such as those described with respect to FIGS. 1 and
2. The video camera 206 is shown mounted on a frame of the
wearable computing device 202; however, the video camera
206 may be mounted at other positions as well.

[0037] As shown in FIG. 3A, the wearable computing
device 202 may include a single display 208 which may be
coupled to the device. The display 208 may be formed on one
of the lens elements of the wearable computing device 202,
such as a lens element described with respect to FIGS. 1 and
2, and may be configured to overlay computer-generated
graphics in the user’s view of the physical world. The display
208 is shown to be provided in a center of a lens of the
wearable computing device 202, however, the display 208
may be provided in other positions. The display 208 is con-
trollable via the computing system 204 that is coupled to the
display 208 via an optical waveguide 210.

[0038] FIG. 3B illustrates an example system 220 for
receiving, transmitting, and displaying data. The system 220
is shown in the form of a wearable computing device 222. The
wearable computing device 222 may include side-arms 223,
a center frame support 224, and a bridge portion with nose-
piece 225. In the example shown in FIG. 3B, the center frame
support 224 connects the side-arms 223. The wearable com-
puting device 222 does not include lens-frames containing
lens elements. The wearable computing device 222 may addi-
tionally include an onboard computing system 226 and a
video camera 228, such as those described with respect to
FIGS. 1 and 2.

[0039] The wearable computing device 222 may include a
single lens element 230 that may be coupled to one of the
side-arms 223 or the center frame support 224. The lens
element 230 may include a display such as the display
described with reference to FIGS. 1 and 2, and may be con-
figured to overlay computer-generated graphics upon the
user’s view of the physical world. In one example, the single
lens element 230 may be coupled to the inner side (i.e., the
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side exposed to a portion of a user’s head when worn by the
user) of the extending side-arm 223. The single lens element
230 may be positioned in front of or proximate to a user’s eye
when the wearable computing device 222 is worn by a user.
For example, the single lens element 230 may be positioned
below the center frame support 224, as shown in FIG. 3B.
[0040] FIG. 4 illustrates a schematic drawing of an example
computer network infrastructure. In system 300, a device 310
communicates using a communication link 320 (e.g., a wired
or wireless connection) to a remote device 330. The device
310 may be any type of device that can receive data and
display information corresponding to or associated with the
data. For example, 10 the device 310 may be a heads-up
display system, such as the head-mounted device 102, 200, or
220 described with reference to FIGS. 1-3B.

[0041] Thus, the device 310 may include a display system
312 comprising a processor 314 and a display 316. The dis-
play 310 may be, for example, an optical see-through display,
an optical see-around display, or a video see-through display.
The processor 314 may receive data from the remote device
330, and configure the data for display on the display 316. The
processor 314 may be any type of processor, such as a micro-
processor or a digital signal processor, for example.

[0042] The device 310 may further include on-board data
storage, such as memory 318 coupled to the processor 314.
The memory 318 may store software that can be accessed and
executed by the processor 314, for example.

[0043] The remote device 330 may be any type of comput-
ing device or transmitter including a laptop computer, a
mobile telephone, or tablet computing device, etc., that is
configured to transmit data to the device 310. The remote
device 330 and the device 310 may contain hardware to
enable the communication link 320, such as processors, trans-
mitters, receivers, antennas, etc.

[0044] InFIG. 4, the communication link 320 is illustrated
as a wireless connection; however, wired connections may
also be used. For example, the communication link 320 may
be a wired serial bus such as a universal serial bus or a parallel
bus. A wired connection may be a proprietary connection as
well. The communication link 320 may also be a wireless
connection using, e.g., Bluetooth® radio technology, com-
munication protocols described in IEEE 802.11 (including
any IEEE 802.11 revisions), Cellular technology (such as
GSM, CDMA, UMTS, EVDO, WiMAX, or LTE), or Zig-
bee® technology, among other possibilities. The remote
device 330 may be accessible via the Internet and may include
a computing cluster associated with a particular web service
(e.g., social-networking, photo sharing, address book, etc.).
[0045] FIGS. 5-10 illustrate a device 10 that can implement
the system 100 discussed above with reference to FIGS. 1-4.
FIGS. 5 and 6 show an embodiment of device 10 that is
configured to be worn on the head of a user with a display 50
thereof positioned adjacent the user’s eye for making an
image viewable by the user. The device 10 also includes an
input device in the form of a touch-based input 70 that is
accessible to the user to allow the user to execute a control
function of the device 10 or a function of another device that
is connected or in communication with device 10.

[0046] Bothdisplay 50 and touch-based input 70 are affixed
to a frame 12 that includes features that make device 10
wearable on the head of the user. In general, frame 12 can be
similar to a frame associated with a pair of glasses, e.g.,
prescription glasses or sunglasses. Device 10, as shown
herein, lacks the lenses typically included in eyeglasses and
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further does not include a lower portions eyeglass frame
member that can be used to help secure the lenses to the frame
thereof. However, other embodiments of the device 10 dis-
cussed herein could include both lenses and additional parts
or features of frame 12 that can help secure the lenses thereto.

[0047] Frame 12 includes a bridge portion 20 that is con-
figured to rest on a part of the nose of the user. In the embodi-
ment shown, bridge portion 20 includes a pair of bridge arms
22 that extend in a direction from the bridge 20. In the view of
the embodiment of device 10 shown in FIG. 5, bridge arms 22
extend in a downward direction from bridge. The orientation
of device 10 shown in FIG. 5 generally corresponds to the
orientation of device 10 when being worn by a user when the
user’s head is in a neutral, upright position. The description of
bridge arms 22 extending downward from bridge 20 is made
in such a reference frame and is done for purposes of the
present description. Discussion of any other relative refer-
ence directions is also made for similar purposes and none are
intended to be limiting with respect to the present disclosure,
unless explicitly stated.

[0048] Bridge arms 22 desirably include respective pads 24
thereon, which can be positioned to rest on parts of the nose of
the wearer. Pads 24 can be made of a material that is softer
than arms for purposes of comfort. Additionally the material
that pads 24 are made from can be flexible or have a texture
that prevents slippage along the surface of the user’s nose.
Bridge arms 22 can be flexible to further provide a comfort-
able fit and or grip on the user’s nose. Further, bridge arms 22
can be deformably bendable and repositionable so that the
position of pads 24 can be changed to best fit the user. This can
include movement closer together or farther apart or fore and
aft relative to bridge 20, which can adjust the height of frame
10 and, accordingly, the position of display 50 relative to the
user’s eye. Further adjustment of display and other structures
thereof are described in further detail below. In other embodi-
ments, structures similar to arms and pads can be integrally
formed with the remaining structure of bridge 20 and can be
structured such that larger or smaller areas of the bridge
contact the nose of the user, compared to the embodiment of
the bridge shown. Other arrangements are also possible
according to structures implemented in existing eyeglass and
sunglass designs.

[0049] Frame 12 also includes one or more brow portions
30 that extend in a lateral direction away from bridge 20. The
embodiment shown includes two brow portions 30A and 30B,
each extending away from opposite sides of bridge 20. In
other embodiments, only a single brow portion, such as in the
position of brow portion 30A, can be included extending
laterally away from bridge portion 20. In such an embodi-
ment, the single brow portion is included on the side of the
display 50 and substantially nothing is on the other side of
bridge portion 20. In still further embodiments, one or two
brow portions can be integrally formed with or can be substi-
tuted with a specially structured lens. Brow portions 30A,308
are shaped to extend laterally past the user’s eye while being
positioned above (or alternatively below) the eye so as to not
obstruct the wearer’s vision. A number of different shapes
and structures are possible for brow portions 30A,30B, in
addition to what is shown in the figures. The specific shape of
brow portions 30A,30B can depend on the shape and struc-
ture of bridge portion 20. As a further alternative, a single
brow portion have the bridge portion affixed thereto at or near
a center thereof and can extend laterally past each eye on
opposite sides of the center.
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[0050] Brow portions 30A,30B can be of the same or a
different material from bridge portion 20. Examples of suit-
able materials for the brow portion 30, or any other part of
frame 12, can include various types of plastic such as poly-
carbonate, acrylic, ABS, and polyethylene. Any parts of
frame 12, including the bridge 20 and brow portions 30, can
be made from metal such as aluminum, stainless steel, tita-
nium, nickel, gold, or various alloys including one or more of
the metals listed or similar metals. Brow portion 30 can be
monolithically formed with bridge portion 20 from the same
material, or brow portion 30 and bridge portion 20 can be
made from different materials and affixed together using
adhesives, screws, various forms of welding, soldering, brais-
ing, or the like.

[0051] Frame 12 also includes one or more temple portions
in the form of arms that extend from the brow portions 30, past
the user’s temple, and toward the user’s ear. As shown in FIG.
5, frame 12 can include two arms 40A,40B that can be posi-
tioned to extend in a rearward direction from respective brow
portions 30A,30B. In an embodiment with a single brow
portion on a single side of the bridge portion, only one arm
would be present. Arms 40A,40B may provide additional
points, or areas, of contact with the user’s head and contribute
to the device’s fit and retention to the user’s head. Arms
40A,40B can be similar in structure or function to corre-
sponding features of eyeglasses.

[0052] Arms 40A,40B can be affixed to respective brow
portions 30A,30B, using rigid connections 42, which can be
made using screws assembled between arms 40A,40B and
brow portions 30A,30B, as shown. Alternatively, arms 40A,
40B can be affixed to respective brow portions 30A,30B using
a hinge member arranged to permit arms 40A.,40B to be
folded inward toward brow portions 30 for easy storage or
transportation. If hinges are used, they can be spring-loaded
or the like to apply a comfortable pressure against the user’s
head or to accommodate a range of different head sizes com-
fortably. Alternatively, arms 40A,40B can be integrally or
monolithically formed with brow portions 30A,30B. In some
embodiments, arms can be made of a plastic material with
internal metal reinforcement to allow bending or to prevent
breakage.

[0053] Arms 40A.40B include respective free ends 44
opposite the connection 42 between respective arms 40A,40B
and brow portions 30A,30B. Free ends 44 can be positioned
to be located near the ear of a user when wearing device 10.
Ear portions 46 can be affixed to or integrally formed with the
free ends 44 of the arms 40A,40B. As shown in FIG. 5 ear
portions 46 can include an arched, or curved, form, as shown
in the figures, such that they bend behind a portion of the rear
of the user’s ear. As with eyeglasses, the particular shape of
ear portions 46 can vary in many ways including the amount
by which they bend, the distance around the ear which they
extend and the amount of contact, if any, actually maintained
with the outside of the ear. Arms 40 can be structured to
appropriately position ear portions 46 relative to brow por-
tions 30 to achieve an appropriate fit for a user or a selection
of different users. The shape of arms 40 can, accordingly,
depend on the size and shape of brow portions. For example,
arms 40 can extend substantially rearward from brow portion
substantially perpendicular thereto and can be substantially
straight. In other embodiments, arms can be angled inward,
outward, upward, or downward relative to the outside ends of
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brow portions 30 and can further be curved in any direction
(or multiple directions) to achieve a desired fit or aesthetic
quality.

[0054] As shown, ear portions 46 can be separate pieces
connected to the ends 44 of arms, for example by attachment
via hinge 48 that permits rotation about an axis. This arrange-
ment can allow for additional adjustability of ear portions 46
to optionally increase the amount of contact with the ear, or to
allow comfortable contact among different users with difter-
ent head sizes, ear position, etc. In other embodiments, ear
portions 46 can be fixedly attached or monolithically formed
with arms 40. In a further embodiment, ear portions 46 can
extend substantially in-line with arms 40 or can extend
inward therefrom, rather than downward, to a position where
they rest over the ear on a topmost area thereof but do not hook
around the ear. In such an embodiment ear portions 46 or arms
40 can be configured to exert a pressure against the side of the
user’s head to at least partially retain frame 12 to the user’s
head by friction generated through the pressure. Ear portions
46 can be made of a similar material to arms 40 or can be made
of a different material, such as a soft-touch material, includ-
ing various thermoplastic elastomers, with either compliant
or high friction characteristics.

[0055] As mentioned previously, device 10 can include
various input and output structures affixed to frame 12. An
output structure can be in the form of a display unit 50 that
includes a prism 54 mounted on a housing 52 that can also
contain electronic components associated with the display. In
the embodiment shown, prism 54 is used to display an image
generated by the electronic components of the display. Prism
54 is structured to receive a projected image in a receiving
side 58 (shownin FIGS. 7, 9A and 9B) and to make that image
visible to a user by looking into a viewing side 60 of prism 54.
This can be done by making prism 54 with a specific shape
and or material characteristics. A description of such a struc-
ture can be found in. In the embodiment of FIG. 5, which is
shown in an exploded view in FIG. 7, the receiving side 50 of
prism 54 is adjacent to or within housing 52 such that the
electronic components inside housing 52 can contain a video
projector structured to project the desired video image into
receiving side 58 of prism 54. Such projectors can include an
image source such as LCD, CRT, and OLED displays and a
lens, if needed, for focusing the image on an appropriate area
of prism 54. The electronic components associated with dis-
play unit 50 can also include control circuitry for causing the
projector to generate the desired image based on a video
signal received thereby.

[0056] The receiving surface 58 can be perpendicular to the
viewing surface 60 of prism 54 such that a transparent prism
can be used to combine the projected image with the view of
the environment surrounding the wearer of the device. This
allows the user to observe both the surrounding environment
and the image of display unit 50. The prism 54 and the display
electronics can be configured to present an opaque or semi-
transparent image, or combinations thereof, to achieve vari-
ous desired image combinations.

[0057] Display unit 50 can be affixed to frame 12 so that
prism is 54 is positioned beneath brow portion 30A or in a
position so that the user can comfortably observe viewing
surface 60. A number of different positions for prism 54 are
possible to meet these criteria. For example, the prism can be
positioned directly in front of the user’s eye or can be posi-
tioned above or below the center of the user’s eye, allowing
the image of the display device 50 to be out of the user’s
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direct, or straight ahead, sight line, but still allowing the user
to directhis or her eyes up or down within a comfortable range
to see the image within the prism 54. The prism 54 can be
positioned to the left or the right of the center of the eye to
achieve a similar affect. Frame 12 or the attachment between
display housing 52 and frame 12 can permit user adjustment
of'the position of prism relative to the user’s eye. For example,
the vertical location of prism 56 can be changed by adjusting
the bridge arms 22 of bridge portion 20, which will raise and
lower brow portion 30 on the user’s face, and accordingly,
raise or lower prism 54, which is affixed to frame 12.

[0058] In the embodiment shown, display housing 52 is
attached to frame 12 in a receiving structure 32 of frame 12
that is formed as a part of brow portion 30A. Receiving
structure 32, as shown, includes a flared top 34, a downwardly
depending side and an inwardly-extending bottom 38. These
three sides of receiving structure 32 can be configured to
secure housing 52 to frame 12 or to provide protection for
housing 52 or to achieve a desired aesthetic appearance. In
other embodiments, additional or fewer sides of receiving
structure 32 can be included. For example, housing can affix
to the top 43 or receiving structure 32 only and the structure
32 can lack any sides or bottom. As shown in the exploded
view of FIG. 7, housing 52 is attached to frame 12 at the side
36 of receiving structure 32. A post 62 extends away from the
inside of side 32 into an interior of the receiving structure 32.
A corresponding hole 64 in housing 52 is configured to
receive post 62 securely but so as to allow rotation of housing
52 onpost 62, translation on post 62 or a combination thereof.
Post 62 can also include a flange 66 or other retention feature
such as a tab, a screw or the like to limit translation of housing
52 over post 62 and to prevent accidental removal of housing
52 from frame 12. Post 62 and flange 66 can be modified from
the embodiment shown to include features, such as cutouts or
the like that allow post 62 and or flange 66 to deform, allowing
a snap-fit between hole 64 and flange 66. Further, post can be
hollow and can be further open to a hollow interior of side 36
or other hollow interior of brow portion 30 to allow for rout-
ing therethrough of wires associated with the display elec-
tronics. Receiving structure 32 can be sized to provide clear-
ance for housing 52 to rotate through a predetermined range.
Post 62 can also be positioned within receiving structure 32 to
allow for the predetermined rotation.

[0059] Rotation of housing 52 relative to frame 12 can
allow for adjustment in the angle of viewing surface 60 of
prism 54 relative to the user’s eye. This adjustment can be
useful to allow the image within prism 54 to be properly
viewed by the user throughout various vertical positions of
prism 54 relative to the user’s eye due to device 10 fitting
differently on different user’s faces or due to selective adjust-
ment of the vertical position of prism 54 on the user’s face, as
discussed above.

[0060] As shown in FIGS. 9A-B, in certain structures of
prism 54 it can be beneficial to orient prism 54 such that
viewing surface 60 is normal to a line from the image location
within prism 54 to the focal center of the user’s eye. By
allowing rotation of display housing 52 and, thus, prism 54 to
rotate relative to frame 12, the prism 54 can be positioned in
an optimal angle for viewing by users with different facial
structures and different preferences for the horizontal or ver-
tical position of prism 54. FIG. 9A shows prism 54 at a
location above the horizontal center 92 of the user’s eye 90.
Prism 54 is pivoted or otherwise rotated about an axis 84 that
extends in a lateral direction relative to the user’s face (in and
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out of the page of FIG. 9A) such that surface 60 is perpen-
dicular to a line 94 extending between surface 60 and the focal
center 96 of the user’s eye 90. It is noted that the diagram
shown in FIG. 9A is only an example and different users can
have different locations of their eye’s focal center. FIG. 9B
shows prism positioned vertically near the horizontal center
of the user’s eye with prism 54 rotated accordingly for opti-
mal viewing by the user, as described above.

[0061] Translational adjustment of prism 54 can also be
permitted along post 62 and/or along axis 88, as shown in
FIG. 10. This translational movement allows for prism 54 to
be laterally aligned with the user’s eye, the position of which
relative to frame 12 can vary among users. Such adjustment
can be done according to the user’s preference or to achieve
anoptimal viewing angle in a horizontal plane. In the example
of FIG. 10, prism can be slid along post 62 between a first
position P1 and a second position P2, in which display 50 is
shown in phantom.

[0062] Inan alternative embodiment, a display can include
a prism that is attached to the corresponding electronic cir-
cuitry and the image source. The image source and circuitry
can then be rotatably mounted within the housing such that
the prism is also rotatable with respect to the housing by
rotation of the image source and circuitry within the housing.
In another alternative embodiment, housing 52 can be
secured within receiving portion 32 in a fixed position and
structured such that prism 54 is at least approximately posi-
tioned according to the discussion of FIGS. 9A-B or FIG. 10
based on an intended or estimated fit of frame 12 on the head
of a user.

[0063] Inthe present example, a single display 50 is shown
on the side of brow portion 30A. It is noted that display 50
could, instead, be mounted similarly on brow portion 30B.
Alternatively, two display units could be included, with one
affixed within each brow portion and corresponding to each
eye of the user. As a further alternative, a single display could
be used with a prism 54 or other structure configured to
extend over both eyes of the user for displaying an image
viewable by both eyes.

[0064] As discussed above, an input device in the form of a
touch-based input 70, as shown in FIG. 6, is also desirably
included in device 10 and affixed to frame 12. Touch-based
input 70 can be a touchpad or trackpad-type device config-
ured to sense at least one of a position and a movement of a
finger via capacitive sensing, resistance sensing, or a surface
acoustic wave process, among other possibilities. Touch-
based input 70 can further be capable of sensing finger move-
ment in a direction parallel or planar to the pad surface, in a
direction normal to the pad surface, or both, and may also be
capable of sensing a level of pressure applied. Touch-based
input 70 can be formed having an outer layer of one or more
insulating, or dielectric, layers that can be opaque, translu-
cent, or transparent and an inner layer of one or more con-
ducting layers that can be opaque, transparent, or translucent.
[0065] The structure of touch-based input 70 can include a
housing 76 that can have an outside and an interior cavity for
containing the inner layer of the touch-based input 70 and any
electrical structures, such as control circuitry, associated
therewith. The outer layer of the touch-based input 70 can be
an outer wall of the housing and can include the entire wall or
a selected operable area in the form of one or more touch-
surfaces 72 thereof, as dictated by the size, shape, and posi-
tion of the inner layer of the touch-based input 70. If a portion
of the housing is to be used as the outer layer of the touch-
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based input 70, then the housing 76 can be made ofa dielectric
material such as plastic. In an alternative embodiment, the
touch surface 72 is a discrete element that is mounted in an
opening in the housing 76.

[0066] In the embodiment shown, touch-based input 70 is
mounted on arm 40A and defines a vertical plane that overlies
a portion of the side of the user’s head. Accordingly, touch-
based input 70 will not be visible to a user of the device 10,
when it is being worn. To help the user identify any touch
surfaces 72 of touch-based input 70 the housing 76 can be
formed to have a texture provided by a raised, indented, or
roughened surface so as to provide tactile feedback to a user
when the user’s finger contacts the touch surface 72. Such a
texture can define the boundaries of the touch surface 72, can
be consistent through the touch surface 72, or can vary along
horizontal and vertical lengths of the touch surface 72 to give
the user feedback as to the location of a finger contacting
touch surface 72.

[0067] As showninFIG. 8, in the present embodiment, the
housing 76 or touch-based input 70 can be affixed to the frame
12 at ajoint portion 42A thereof that extends from the side 36
of receiving portion 32. Joint portion 42A can be integrally
formed with brow portion 30A, including with receiving por-
tion 32, and housing 76 can be rigidly affixed thereto, such as
by screws or other fasteners. As shown in FIG. 6, the housing
for touch-based input 70 can be arranged such that touch
surface 72 is flush with a surface of joint portion 42A to
provide a uniform appearance. Alternatively, joint portion
42A caninclude a hinge to allow arm 40A to be folded inward
with free end 44 positioned near brow portion 30B, as dis-
cussed above. Arm 40A can be affixed to housing 76, as
shown on a side opposite touch surface 72. Further, arm 40A
can be configured to partially enclose touch-based input 70 by
being a part of the housing 76 thereof. In another embodi-
ment, arm 40A can be configured similarly to arm 40B and
touch-based input 70 can be mounted thereto.

[0068] Touch-based input 70 can also include additional
touch surfaces 72 such as the top or bottom surfaces of hous-
ing 76. This can be achieved by positioning capacitive sensor
layers, for example, beneath the selected housing surfaces. In
other embodiments, additional touch-based inputs can be
provided in different locations of device 10 such as on brow
portion 30A or on display housing 52. Each of the touch-
based inputs 70 can be operated independently, and can pro-
vide different functions. Additionally, housing 76 can include
additional input structures, such as button 68 that can provide
additional functionality for device 10, including implement-
ing a lock or sleep feature or allowing a user to toggle the
power for device 10 between on and off states.

[0069] Touch-based input 70, or another type of input, can
be used to provide a control function that is executed by
device 10, such as by an on-board CPU, or by a remote device,
such as a smartphone or a laptop computer. In an embodiment
information related to the control function is viewable by the
user on display 50. In one example, the control function is the
selection of a menu item. In such an example, a menu with a
list of options can be presented on display 50. The user can
move a cursor or can scroll through highlighted options by
predetermined movement of a finger along touch-based input
70 and can confirm the selection by a different movement, the
acceptance of the selection being indicated by the display.
Examples of menu item selections can include whether to
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answer or decline an incoming call on a remotely-linked
smartphone or to scroll or zoom-in on a map presented in
display.

[0070] Additional input structures can be included in
device 10. These can include a camera 26 and a sensor 28, as
shown in FIG. 5. The camera can be used to take picture or
record a video at the user’s discretion. The camera can also be
used by the device to obtain an image of the user’s view of his
or her environment to use in implementing augmented reality
functionality. The sensor 28 can be, for example a light sensor
that can be used by firmware or software associated with the
camera 26. As shown in FIGS. 5-7, the camera and sensor can
be included in a housing 78 positioned within the receiving
structure 32 and in front of display housing 52. Other loca-
tions for the camera 26 and sensor 28 are also possible.

[0071] One or both of the display housing 52 and the touch-
pad housing 72 can contain electronic circuitry and/or a
power source, such as a battery for device 10. This circuitry
can include controls for the touchpad 70, the display 50, the
camera 26, or the sensor 28. Additionally one or both of the
housings can include memory, a microprocessor or commu-
nications devices, such as cellular, short-range wireless (e.g.
Bluetooth), or WiFi circuitry for connection to a remote
device. Additionally, any such circuitry can be included in
earpiece housing 80 that is integrally formed with one or more
of the ear portions 46 discussed above. As shown in FIGS. 5
and 6, earpiece housing 80 is configured to be positioned
behind or over the ear of the user wile being worn. Earpiece
housing 80 can be further configured to contact a portion of
the user’s head to help secure the position of device 10.
Earpiece housing 80 can be configured to include a battery or
multiple batteries of various forms, such as AAA, AA, or
9-volt style batteries. The battery can also be a rechargeable
battery such as a lithium-ion or nickel-cadmium battery and
can be removable by the user or can be permanent or semi-
permanent. Earpiece housing can also include a port 82 that
can be used to connect device 10 to a power source to recharge
a battery without removal thereof or to connect device 10 to a
remote device for communication therewith, such as
described above, or to update or install software or firmware
included in the memory of device 10.

[0072] Earpiece housing 80 can be configured and posi-
tioned to provide a balancing weight to that of touch-based
input 70 or display housing 50. Both touch-based input 70 and
display housing 50 are positioned forward of the user’s ear,
which causes a portion of their weight to be carried by the
user’s nose. By adding weight behind the user’s ear (or shift-
ing weight to behind the user’s ear) in the form of earpiece
housing 80, the ear becomes a fulcrum about which the
weight of the display 50 and touch-based input 70 are bal-
anced against that of the earpiece housing 80. This can relieve
some of the weight on the user’s nose, giving a more com-
fortable fit. The components within earpiece housing 80, such
as a battery or various control circuitry for device 10 can be
arranged to contribute to a desired weight distribution for
device 10. For example, heavier components, such as a bat-
tery, can be placed toward or away from arm 42 A to adjust the
weight distribution. In an embodiment, a majority of the
weight is carried by the ear of the user, but some weight can
still be carried by the nose in order to give the device a secure
feel and to keep the bridge 20 anchored on the nose to main-
tain a desired position for prism 54. In an embodiment,
between 55% and 90% of the weight of device 10 is carried by
the user’s ear. Additionally, in an embodiment where earpiece
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housing 80 is rotatably affixed to arm 42A, the rotation of
earpiece housing 80 can allow for customizable weight dis-
tribution.

[0073] Additional components can be included in device,
such as additional inputs, control circuitry boards, antennae
or the like. The various locations in which these additional
components are affixed to frame 12 can also be selected to
allow for a predetermined weight distribution.

[0074] Although the description herein has been made with
reference to particular embodiments, it is to be understood
that these embodiments are merely illustrative of the prin-
ciples and applications of the present disclosure. It is there-
fore to be understood that numerous modifications may be
made to the illustrative embodiments and that other arrange-
ments may be devised without departing from the spirit and
scope of the present disclosure as defined by the appended
claims.

1. An electronic device, comprising:

a frame configured to be worn on the head of a user, the
frame including a bridge configured to be supported on
the nose of the user, a brow portion coupled to and
extending away from the bridge to a first end remote
therefrom and configured to be positioned over a first
side of a brow of the user, and a first arm having a first
end coupled to the first end of the brow portion and
extending to a free end, the first arm being configured to
be positioned over a first temple of the user with the free
end disposed near a first ear of the user, wherein the
bridge is adjustable for selective positioning of the brow
portion relative to an eye of the user;

a generally transparent display;

means for affixing the display to the frame such that display
is moveable with respect to the frame through rotation
about a first axis that extends parallel to the first brow
portion; and

an input device affixed to the frame and configured for
receiving from the user an input associated with a func-
tion, wherein information related to the function is pre-
sentable on the display.

2. The electronic device of claim 1, wherein the bridge
includes a pair of projections configured for contacting
opposing sides of the nose of the user, and wherein the bridge
is adjustable by movement of the projections toward each
other and away from each other.

3. The electronic device of claim 1, wherein the means for
affixing are configured such that the first axis is a longitudinal
axis of the display, and wherein the first axis is positioned at
a fixed distance from a longitudinal axis of the brow portion.

4. The electronic device of claim 3, wherein the selective
positioning of the brow also positions the display over the eye
of'the user in a first direction toward and away from the brow
of the user.

5. The electronic device of claim 4, wherein the display
includes a planar viewing surface, and wherein the rotation of
the display about the first axis is such that the viewing surface
is positionable normal to a line from the viewing surface to a
focal center of the eye of the user within a range of adjustment
of the display in the first direction.

6. The electronic device of claim 1, wherein the means for
affixing is further configured such that the display is move-
able with respect to the frame through translation along the
first axis.

7. The electronic device of claim 1, wherein the means for
affixing include a mounting portion affixed to the first brow
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portion near the first arm, the mounting portion including a
post defining the first axis, and wherein the display is config-
ured to receive the post to rotatably affix the display to the
frame.

8. The electronic device of claim 7, wherein the display is
configured to be movable in a transverse direction along the
post.

9. The electronic device of claim 1, wherein the generally
transparent display is a prism of a transparent material con-
figured to make an image projected into a side of the prism
visible at a surface ofthe prism that is at a nonzero angle to the
side of the prism.

10. The electronic device of claim 9, wherein the projected
image is viewable by a wearer of the device in conjunction
with an external image viewable through the prism.

11. An electronic device, comprising:

a frame configured to be worn on the head of a user, the
frame including a bridge configured to be supported on
the nose of the user, a brow portion coupled to and
extending away from the bridge to a first end remote
therefrom and configured to be positioned over a first
side of a brow of the user, and a first arm having a first
end coupled to the first end of the brow portion and
extending to a free end, the first arm being configured to
be positioned over a first temple of the user with the free
end disposed near a first ear of the user;

a generally transparent display affixed to the frame and
positioned adjacent the brow portion thereof;

an input device affixed to the frame and configured for
receiving from the user an input associated with a func-
tion, wherein information related to the function is pre-
sentable on the display; and

an electronics housing containing control circuitry for the
electronic device affixed on the free end of the first arm
and having a portion that extends away from the arm and
is configured to extend around at least a portion of the ear
of the user.

12. The electronic device of claim 11, wherein the display
and the input device exert a first weight force centered over a
first side of the ear of the user, and wherein the electronics
housing is positioned and configured to provide a balancing
weight against the first weight force that is centered over a
second side of the ear.

13. The electronic device of claim 12, wherein the elec-
tronics housing is further configured such that the first weight
force and the balancing weight force contribute to an overall
weight of the device that is distributed among the nose of the
user and the first ear of the user such that a majority of the
overall weight is applied to the first ear.

14. The electronic device of claim 11, wherein the elec-
tronics housing is further configured to contact a portion of a
side of the head of the user on the second side of the first ear.

15. The electronic device of claim 11, further including a
camera affixed to the frame adjacent to the display and facing
a direction opposite the first arm and generally perpendicular
to the brow portion.

16. The electronic device of claim 11, wherein the display,
the camera, and the input device exert a first weight force
centered over a first side of the ear of the user, and wherein the
electronics housing is positioned and configured to provide a
balancing weight against the first weight force centered over
a second side of the ear.

17. The electronic device of claim 16, further including at
least one additional component having a respective weight
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and affixed to one of the electronics housing and the frame
such that an overall weight of the device is distributed among
the nose of the user and the first ear of the user such that a
majority of the overall weight is applied to the first ear.

18. The electronic device of claim 11, wherein the elec-
tronics housing is further configured to enclose a battery to
provide power the device, the housing affixed on a portion of
the frame.

19. The electronic device of claim 11, wherein the brow
portion of the frame further extends away from the bridge to
a second end opposite the first end thereof and is further
configured to be positioned over a second side of the brow of
the user, the frame further including a second arm having a
first end coupled to the second end of the brow portion and
extending to a free end thereof, the second arm being config-
ured to be positioned over a second temple of the user with the
free end thereof disposed near a second ear of the user.

20. The electronic device of claim 11, wherein the elec-
tronics housing is rotatably affixed to the free end of the first
arm.

21. An electronic device, comprising:

a frame configured to be worn on the head of a user, the

frame including:

a bridge configured to be supported on the nose of the
user;

a brow portion having a body coupled to and extending
away from the bridge to a first end remote therefrom,
the body including a flange along at least a portion
thereof, and the end including a first wall substantially
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perpendicular to the flange, the flange and the first
wall together defining a receiving portion, wherein
the brow portion is configured to be positioned over a
first side of a brow of the user; and

afirst arm having a first end coupled to the first end of the
brow portion and extending to a free end, the first arm
being configured to be positioned over a first temple
of'the user with the free end disposed near a first ear of
the user;

a display unit including a display housing and a generally
transparent display element, the display unit being
affixed within the receiving portion of the brow portion;
and

an input device affixed to the frame and configured for
receiving from the user an input associated with a func-
tion, wherein information related to the function is pre-
sentable on the display element.

22. The electronic device of claim 21, wherein the brow
portion further includes a third wall extending perpendicular
to the first wall and parallel to the flange, the third wall further
defining the receiving portion

23. The electronic device of claim 21, wherein the input is
touch input affixed to the first arm and having a touch-sensi-
tive surface that extends flush with the first wall.

24. The electronic device of claim 23, wherein the touch-
sensitive surface includes a texture along at least a portion
thereof.



